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© Spring assembly for automatic transmission of automotive vehicle and the like. 



© A spring assembly (S) for an automatic trans- 
mission of automobiles includes a generally ring- 
shaped spring retainer (R1 or R2) formed from a 
synthetic resin material, a plurality of mounting pro - 
trusions (2) circumferentially formed on a peripheral 
face of the spring retainer (R1 or R2), and a plurality 
of coil springs (1) having one ends mounted on the 
mounting protrusions (2) respectively. Alternatively, 
the spring assembly includes a pair of generally 
ring-shaped spring retainers (R1, R2) each formed 
from a synthetic resin material, a plurality of mount - 
ing protrusions (2) circumferentially formed on each 
spring retainer (R1 , R2), a plurality of guide protru - 
sions (T) circumferentially formed on each spring 
retainer (R1, R2) so as to be positioned between 
each mounting protrusion (2) and the adjacent one 
(2), and a plurality of coil springs (1) having one 
ends mounted on the mounting protrusions (2) of 
either spring retainer (R1 or R2) and the other ends 
fitted to the guide protrusions of the other spring 
retainer (R1 or R2) respectively. 
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This invention relates to a spring assembly 
incorporated in automatic transmission of auto- 
motive vehicles and the like, and more particularly 
to such a spring assembly wherein spring retainers 
which will be referred to as "retainers" hereafter 
are formed from a synthetic resin material. 

An automatic transmission of an automobile is 
generally provided with a hydraulic piston mecha - 
nism for engaging and disengaging a clutch. A 
spring assembly is mounted on an input shaft for 
the mechanical return of the piston mechanism. For 
example, a plurality of coil springs are mounted on 
a single retainer or between a pair of retainers in 
the known construction of such a spring assembly 
incorporated in the automatic transmission of the 
automobile. The shown spring assembly is gen- 
erally called "clutch piston -return spring" which 
will be referred to as "clutch type." Conventionally, 
the spring assembly used in the clutch type has 
usually comprised of a retainer formed from a 
metal material into a ring shape and a plurality of 
coil springs disposed annularly so that the springs 
are directly engaged with an counterpart. Recently, 
however, increasing number of the type in which 
the springs are held at both ends between two 
retainers has been used for the convenience of its 
treating. 

Conventionally, burring holes are previously 
formed in the peripheral face of the retainer when 
the coil springs are mounted on the retainer. One 
ends of the springs are fit into the respective 
burring holes and subsequently, burring cylinders 
are caulked in the respective holes so that the 
springs can be prevented from falling out the re - 
spective holes. 

However, the following problems result from 
the conventional spring assembly in which the re - 
tainer is formed from the metal material. The 
number of the coil springs used in the spring 
assembly depends upon a required spring force. 
When a strong spring force is required, the wire 
diameter of each coil spring is increased and its 
coil diameter is reduced. That is, the outer diam - 
eter of each burring cylinder needs to be reduced 
so that as many burring cylinders as possible are 
provided on the retainer. On the other hand, the 
thickness of the retainer is increased as the re- 
quired spring force is increased. It is not easy to 
caulk the burring cylinders with a small diameter 
on the thickened retainer. Accordingly, the thick- 
ness of the retainer and the number of the burring 
cylinders cannot be set unrestrictedly in the con - 
ventional spring assembly, which reduces freedom 
in designing. 

Further, another type of the spring assembly is 
incorporated in a reduction gear mechanism of the 
automobile. The spring assembly incorporated in 
the reduction gear mechanism is usually called 



"brake piston - return spring" which will be referred 
to as "brake type." A retainer used in the spring 
assembly of the brake type generally has the 
construction as shown in FIG. 16. The retainer R' is 

5 formed generally into the shape of a ring and has 
four brackets 20 integrally formed on its peripheral 
edge. Each bracket 20 has three mounting portions 
21 on which the coil springs not shown in FIG. 16 
are mounted respectively and then, the spring as - 

w sembly is incorporated into the reduction gear 
mechanism so that the coil springs thus mounted 
on the retainer are engaged with the counterpart. 

In the spring assembly of both above -de- 
scribed types, the retainer is required to have no 

?5 burrs. For this purpose, a barrel polishing is per- 
formed for removal of the burrs from the retainer 
after the burring. However, the barrel polishing re - 
suits in the problem of warp in the retainer and in 
particular, that of the brake type. The reason for 

20 this is that the retainer of the brake type has a 
diameter larger and a rigidity lower than that of the 
clutch type. Consequently, a step of remedying the 
warp needs to be applied to the retainer of the 
brake type, which increases in the number of as - 

25 sembly steps and lowers the manufacturing effi- 
ciency. 

The spring assembly has another problem of a 
relative angular displacement or distortion caused 
between the pair of retainers of the clutch type 

30 where in the coil springs are held between the 
retainers. A measure needs to be taken against the 
distortion of the retainers. 

Furthermore, the spring assemblies are usually 
exclusive parts differing from one type of auto- 

35 mobile to another type. Some identification marks 
need to be put on the spring assemblies in an 
assembly line. The coil springs are usually sprayed 
with color paints for this purpose. However, the 
painting work is troublesome and the paint film 

40 applied to the boil springs is easy to peel off and 
the paint film having peeled off the coil springs 
lowers the purity of a lubrication oil of the hydraulic 
system, clogging a hydraulic valve. 

Therefore, an object of the present invention is 

45 to provide a spring assembly which can be manu - 
factored at a high manufacturing efficiency and 
provide an improved degree of freedom in manu - 
facturing the retainers. 

Another object of the invention is to provide a 

so spring assembly provided with distortion preventing 
means which can be readily formed. 

In one aspect, the present invention provides a 
spring assembly wherein a plurality of coil springs 
are provided circumferentially on a generally ring - 

55 shaped spring retainer, characterized in that the 
spring retainer is formed from a synthetic resin 
material and a plurality of mounting protrusions are 
circumferentially formed on an annular face of the 
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spring retainer for mounting the coil springs re- 
spectively. 

In another aspect, the present invention pro- 
vides a spring assembly wherein a plurality of coil 
springs are provided between a pair of generally 5 
ring-shaped first and second spring retainers, 
characterized in that the spring retainers are 
formed integrally from a synthetic resin material, 
that the spring retainers have a plurality of mount- 
ing protrusions formed on annular faces thereof 10 
facing each other and a plurality of guide protru - 
sions formed on the annular Eaces thereof so as to 
correspond to the mounting protrusions, and that 
the coil springs has one ends mounted on the 
mounting protrusions of either spring retainer and is 
the other ends fitted to the guide protrusions of the 
other spring retainer respectively. 

It is preferable that walls be formed on the face 
of one or each spring retainer so as to surround the 
mounting protrusions respectively. 20 

It is also preferable that each mounting pro- 
trusion be formed into a generally cylindrical shape 
and the end of each coil spring can be press fitted 
to outer periphery of each mounting protrusion. 

In accordance with the above -described 25 
construction, limitations to the manufacture of the 
spring assembly can be reduced and the degree of 
freedom in designing the spring assembly can be 
improved as compared with the prior art since the 
retainers are formed from the synthetic resin ma- 30 
terial. Further, the manufacturing efficiency can be 
improved since the step of removing the burrs is 
eliminated. Since the retainers can be formed from 
a colored resin, the retainers need not be sprayed 
with the colored paints for identification of their 35 
types. 

When the walls are formed on the retainers so 
as to surround the respective mounting portions, 
not only the retainers can be reinforced, but the 
distortion of the coil springs can be prevented. 40 
Consequently, the seating state of each coil spring 
can be rendered stable. Further, the coil spring can 
be press fitted to the respective mounting portions 
so as to be elastically fixed in position when the 
mounting portions are formed into the cylindrical 45 
shape. Consequently, the coil spring mounting 
work can be improved in the efficiency. 

The invention will be described, merely by way 
of example, with reference to the accompanying 
drawings in which: 50 
FIG. 1 is a partially sectional view of one of coil 
springs disposed between the spring retainers in 
the spring assembly of a first embodiment of the 
invention; 

FIG. 2 is a perspective view of the spring as- 55 
sembly; 

FIG. 3 is a partially sectional view of one of the 
coil springs in the spring assembly of a second 



embodiment; 

FIG. 4 is a partially perspective view of the 

spring assembly of a third embodiment; 

FIG. 5 is a partially perspective view of the 

spring assembly of a fourth embodiment; 

FIG. 6 is a partially perspective view of the 

spring assembly of a fifth embodiment; 

FIG. 7 is a a partially perspective view of the 

spring assembly of a sixth embodiment; 

FIG. 8 is a partially sectional view of one of coil 

springs disposed between the spring retainers in 

the spring assembly of a seventh embodiment; 

FIG. 9 is a view similar to FIG. 7 illustrating the 

spring assembly of an eighth embodiment; 

FIG. 10 is a partially perspective view of the 

spring assembly of a ninth embodiment; 

FIG. 11 is a partially perspective view of the 

spring assembly of a tenth embodiment; 

FIG. 12 is a partially perspective view of one of 

coil springs surrounded by a wall in the spring 

assembly of an eleventh embodiment; 

FIG. 13 is a partially perspective view of the 

spring assembly of a twelfth embodiment; 

FIG. 14 is a partially sectional view of one of coil 

springs disposed between the retainers in the 

spring assembly of the twelfth embodiment; 

FIG. 15 is a partially sectional view of the coil 

springs in the spring assembly of a thirteenth 

embodiment; and 

FIG. 16 is a perspective view of the retainer 
employed in the prior art spring assembly. 

First embodiment: 

A first embodiment of the present invention will 
now be described with reference to FIGS. 1 and 2. 
The invention is applied to a spring assembly S of 
the clutch type in the first embodiment. The spring 
assembly S comprises first and second retainers 
R1 and R2 and a plurality of coil springs 1 held 
between the retainers R1 , R2. 

Both retainers R1, R2 are integrally formed 
from a synthetic resin material such as reinforced 
plastics into a ring shape and have the same 
diameter. A plurality of mounting portions 2 are 
provided at equal angular intervals on the periph - 
eral face of each of the retainers R1, R2. The 
mounting portions 2 are integrally formed so as to 
project from the peripheral faces of the retainers 
R1, R2 respectively and so as to generally have a 
circularly trapezoidal shape. Each mounting portion 
2 has a constricted or narrow portion 3 formed at 
its root along the periphery. The constricted por- 
tions 3 prevent the coil springs from falling out of 
the respective mounting portions 2. The constricted 
port ions 3 are formed by heat caulking the 
mounting portions 2. The constricted portions 3 
may or may not be provided. The coil springs 1 
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can be press fitted to the respective mounting 
portions 2 to be fixed in position when the con- 
stricted portions 3 are not provided. 

The mounting portions 2 of the retainer R1 and 
those of the retainer R2 are out of phase such that s 
the mounting portions 2 protrude alternately from 
the retainers R1, R2. Accordingly, when the re- 
tainers R1, R2 are combined with each other, one 
ends of the coil springs 1 are fitted to the mounting 
portions 2 respectively and the other ends of the ro 
coil springs 1 whose opposite ends are fitted to the 
respective mounting portions 2 of either retainer 
are loosely fitted to guide protrusions T formed on 
the other retainer respectively. Consequently, per - 
pendicularity of the coil springs 1 to the retainers 15 
can be maintained and the buckling of the coil 
springs 1 can be prevented. 

The spring assembly S constructed as de- 
scribed above is incorporated in the automatic 
transmission mechanism in the condition that a 20 
predetermined load is applied to the coil springs 1 
or the coil springs 1 are compressed. In operation, 
the spring assembly S is displaced by compres - 
sion and return of the coil springs 1 . 

In accordance with the first embodiment de- 25 
scribed above, the mounting portions 2 are formed 
concurrently with the forming of the retainers R1, 
R2. Thus, the retainers R1, R2 can be efficiently 
manufactured since the step for removal of burrs, 
which step is required in the prior art, is not re - 30 
quired. Further, the height and the outer diameter 
of each mounting portion 2 and the like can be set 
irrespective of the thickness of the retainers since 
the retainers are molded out of the synthetic resin 
material. Consequently, the degree of freedom in 35 
the design of the spring assembly can be im- 
proved. Additionally, the retainers can be readily 
formed into a shape even where it is difficult to 
obtain the shape by the metal working. Con- 
sequently, the limitations to the forming of the 40 
spring assembly can be remarkably reduced. 

In the case where either one or both of the 
retainers R1 , R2 have one or more through - ap- 
ertures, the lubricating oil sometimes leaks through 
the apertures depending upon the structure of the 45 
transmission mechanism in which the spring as- 
sembly is incorporated. Thus, the through -ap- 
ertures are not sometimes allowed to be formed in 
the spring assembly. In this case, both ends of the 
coil springs only abut against the respective re- 50 
tainers in the prior art, which renders the coil 
springs unstable. In the above - described em- 
bodiment, however, the spring assembly S can be 
applied to various types of automatic transmission 
mechanism and the like since the retainers R1 , R2 55 
are not provided with any through - apertures such 
as the burring apertures. 



Furthermore, each of the retainers R1 , R2 can 
be formed from a colored resin and various kinds 
of colors can be used in accordance with the types 
of the spring assembly. Thus, the spring assem - 
blies need not be sprayed with different color 
paints so that the identification marks are formed 
on the spring assemblies. Consequently, the anxi - 
ety about the peeling of the paint film can be 
eliminated and the lubricating oil can be prevented 
from lowering its cleanness by the paint film. 
Moreover, the identification of the types of spring 
assemblies in the assembly line can be improved 
and a false incorporation of the spring assembly 
into the transmission mechanism and the like can 
be prevented from occurring. 

Second embodiment: 

Two kinds of protrusions, that is, the mounting 
portions 2 and the guide protrusions T, are dis- 
posed alternately circumferentially on each of the 
retainers R1 . R2 in the first embodiment. The coil 
springs 1 are mounted on the mounting portions 2 
of both retainers R1 , R2 respectively. The retainers 
R1, R2 are then combined with each other such 
that the coil springs 1 are projected alternately 
from the retainers R1, R2. On the other hand, only 
the mounting portions 2 are formed on the retainer 
R1 and only the guide protrusions T are formed on 
the other retainer R2 in a second embodiment. As 
shown in FIG. 3, one ends of the coil springs 1 are 
fixed to the retainer R1 by heat caulking the 
mounting portions 2, whereby the coil springs 1 are 
projected from the retainer R1. In the second em- 
bodiment, the upper retainer R2 as viewed in FIG. 
3 sometimes slips during transportation or the like. 
For the purpose of preventing this, it is desirable 
that each guide protrusion T should have a diam - 
eter larger than that shown in FIG. 1 so as to be in 
contact with the inner periphery of the coil spring 1. 

Third embodiment: 

FIG. 4 illustrates a third embodiment of the 
invention. In the third embodiment, a chamfer 4 is 
formed on a distal end of each mounting portion 2 
over its entire circumference. Accordingly, the in - 
sertion of each coil spring 1 can be readily per- 
formed since the distal end of each mounting por - 
tion 2 is tapered. 

Fourth embodiment: 

In a fourth embodiment shown in FIG. 5, each 
mounting portion 2 has a spherical distal end 5. 
Consequently, the insertion of each coil spring 1 
can also be performed readily. 
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Fifth embodiment: 

FIG. 6 illustrates a fifth embodiment. Each 
mounting portion 2 has a small diameter portion 6 
at the distal end and for example, four ribs 7 
radially formed on the peripheral face to extend in 
the direction of its height. When each coil spring 1 
is inserted, each rib 7 is elastically deformed so 
that its distal end is bent. Thus, the bending ren - 
ders the insertion of each coil spring 1 easy and 
the fixation of each coil spring 1 secured. Although 
the ribs 7 in FIG. 5 are projected radially, they may 
be projected tangentially for further enhancement 
of the bending. 

Sixth embodiment: 

FIG. 7 illustrates a sixth embodiment. In the 
sixth embodiment, each mounting portion 2 is 
formed into the shape of a polygonal pole. Al- 
though FIG. 7 shows the mounting portion 2 
formed into the shape of a hexagonal pole, it may 
be formed into the shape of another polygonal pole 
such as a triangle, square or pentagonal pole. 

Seventh embodiment: 

In a seventh embodiment shown in FIG. 8, a 
plurality of metal screws 8 are integrally provided 
on each retainer by way of an insert molding so as 
to serve as the mounting portion 2. Each metal 
screw 8 includes a shaft portion 8a having a helical 
groove and an integral flat head portion 8b. Instead 
of the screws 8, a plurality of pins allowing the coil 
spring to be press fitted may be provided by way 
of the insert molding so as to serve as the mount - 
ing portion. 

Eighth embodiment: 

In the construction shown in FIG. 9 as an 
eighth embodiment, a reinforcing metal sheet 9 is 
integrally provided in each retainer by way of the 
insert molding. A plurality of arcuate reinforcing 
sheets may be provided at predetermined intervals 
in each retainer instead of the ring-shaped re- 
inforcing metal sheets. 

Ninth embodiment: 

FIG. 10 illustrates a ninth embodiment of the 
invention. Reinforcing projections 10 are radially 
formed between the coil springs 1 on the circum - 
ferential face of each of the retainers R1, R2. This 
construction improves the strength of each retainer 
and prevents the thickness of each retainer from 
being unnecessarily increased. This effect is re- 
markable when the spring assembly of this em - 



bodiment is applied to that of the brake type which 
type tends to lack in the durability. 

Tenth embodiment: 

s 

FIG. 11 illustrates a tenth embodiment. The 
spring assembly of the tenth embodiment is pro - 
vided with distortion preventing means. A pair of 
first distortion preventing pieces 1 1 serving as the 

10 distortion preventing means are formed on the 
outer peripheral edge of the first retainer R1 to be 
projected toward the side of the second retainer 
R2. The first distortion preventing pieces 11 are 
positioned so as to correspond to two coil springs 

is 1 at both sides of the three coil springs 1 disposed 
in sequence. These first distortion preventing 
pieces 1 1 are integrally formed so as to stand from 
the outer peripheral edge of the first retainer R1. 
The inner side of each first distortion preventing 

20 piece 11 is curved so as to cover half round the 
corresponding coil spring 1 . Accordingly, each first 
distortion preventing piece 1 1 also serves to guide 
expansion and contraction of the corresponding coil 
spring 1. On the other hand, a second distortion 

25 preventing piece 12 also serving as the distortion 
preventing means extends from the second retainer 
R2 to be interposed between the first distortion 
preventing pieces 11. The second distortion pre- 
venting piece 12 also has a curved inner side 

30 covering half round the corresponding coil spring 1 
in the same manner as in the first distortion pre- 
venting pieces 11 though that is not shown in FIG. 
11. Two distortion preventing means comprising 
the first and second distortion preventing pieces 

35 11, 12 are disposed symmetrically on the spring 
assembly S, for example. 

When the spring assembly S of the tenth em - 
bodiment is incorporated into the automatic trans - 
mission mechanism, the first and second distortion 

40 preventing pieces 11, 12 are provided so as to be 
overlapped each other in the direction of their 
heights and so that no gap is circumferentially left 
between them. 

In accordance with the tenth embodiment, both 

45 distortion preventing pieces 11, 12 are engaged 
with each other such that the angular displacement 
between the retainers R1, R2 can be prevented. 
Furthermore, since the first and second distortion 
preventing pieces 11, 12 can be formed integrally 

so with the first and second retainers R1 , R2 respec - 
tively, a special work for the provision of the dis - 
tortion preventing means is not required though 
this work is required in the prior art. Consequently, 
reduction in the manufacturing cost and improve - 

55 ment of the manufacturing efficiency can be ex- 
pected. 



5 



EP 0 539 955 A1 



10 



Eleventh embodiment: 

FIG. 12 illustrates an eleventh embodiment. 
The invention is applied to the spring assembly S 
having a single retainer R in the eleventh embodi - 
ment. In this type of spring assembly in which the 
free end side of each coil spring is engaged with 
the counterpart, it is difficult to maintain each coil 
spring at the attitude perpendicular to the retainer 
and the buckling tends to be caused during op- 
eration of the spring assembly. To overcome these 
disadvantages, cylindrical guide members 13/ are 
formed on the peripheral face of the retainer R. 
The coil springs 1 are inserted in the guide mem- 
bers 13 at a predetermined level respectively. The 
mounting portions 2 are formed on the inner bot - 
torn of the guide members 13 respectively. 

In the eleventh embodiment, the guide mem - 
bers 13 prevent the respective coil spring 1 from 
bending and falling, thereby holding them in the 
normal attitude. Consequently, the load applied to 
the counterpart by the coil springs 1 can be stably 
maintained at a preselected value. 

Twelfth embodiment: 

FIGS. 13 and 14 illustrate a twelfth embodi- 
ment. The retainers R1, R2 are formed from the 
synthetic resin into the ring shape. The mounting 
portions 2 are formed on one side face of each 
retainer at the predetermined intervals for mounting 
a plurality of coil springs 1 respectively. Each 
mounting portion 2 is formed into a generally cy - 
lindrical shape and has a diameter larger than the 
inner diameter of the coil spring 1 so that the coil 
spring 1 can be elastically engaged with the 
mounting portion 2. Consequently, each coil spring 
1 is fitted to the outer periphery of the mounting 
portion 2 by the elastically expansive force of the 
mounting portion 2 to be fixed in position. Although 
each mounting portion 2 is cylindrical, it may be 
prismatic. 

A wall 14 is formed outside the cylindrical 
mounting portions 2 on the outer periphery of each 
retainer to be concentric with and to be spaced 
from the mounting portion 2. The wall 14 has 
circularly arcuate portions formed at the interval 
corresponding to the wire diameter of the coil 
spring 1 extending continuously over the whole 
circumference of the retainer such that the wall 14 
is formed into a corrugated shape. The wall 14 has 
a height larger than the retainers R1, R2. Alter- 
natively, the wall 14 may be positioned on the inner 
peripheral side of the retainer or between each coil 
spring 1 and the adjacent one. 

A projection 15 generally having the shape of a 
triangle pole is formed on the inner peripheral side 
of each retainer so as to be positioned between 



each coil spring 1 and the adjacent one. One of 
three vertexes of each projection 15 is directed 
toward each ridge portion 14a of the wall 14 
formed on the outer peripheral side of each re- 

5 tainer. Each projection 15 has left-hand and 
right-hand sides 15a between which the vertex is 
positioned. These sides 15a are engageable with 
the outer periphery of the adjacent coil spring 1. 
In accordance with the twelfth embodiment, the 

io mounting portions 2 for mounting the coil springs 1 
are integrally formed on each of the retainers R1, 
R2. The wall 14 is formed outside the cylindrical 
mounting portions 2 on the outer periphery of each 
retainer to be concentric with the mounting portion 

t5 2 and to have the circularly arcuate portions ex- 
tending continuously over the whole circumference 
of the retainer. Accordingly, the retainers R1, R2 
are reinforced by the respective walls 14 and dis- 
tortion of each retainer can be prevented. Con- 

20 sequently, the thickness of each retainer can be 
reduced. Furthermore, the distortion at the inner 
peripheral side of each retainer can be prevented 
by the projections 15 formed on the inner periph- 
eral side of each retainer at the predetermined 

25 intervals. Consequently, each retainer can be 
maintained in the stable planarity and the seating 
of the coil springs 1 can be rendered stable. 

Furthermore, each mounting portion 2 is 
formed into the cylindrical shape and has a diam - 

ao eter larger than the inner diameter of the coil 
spring 1 so that the coil spring 1 can be elastically 
engaged with the mounting portion 2. Conse- 
quently, the coil springs 1 can be readily fitted to 
the outer periphery of the mounting portions 2 

35 respectively and the resin mold can be performed 
advantageously. Additionally, the status of the coil 
springs 1 fitted to the respective mounting portions 
2 can be stabilized and secured, which ensures 
linearity of the telescopic motion of each coil spring 

40 1. 

Thirteenth embodiment: 

FIG. 15 illustrates a thirteenth embodiment. 

45 Instead of the cylindrical mounting portions 2 oc - 
cupying the 120 degree position, for example, a 
guide protrusion 16 with a predetermined length is 
formed on either retainer and the end of the coil 
spring 1 fitted to the mounting portion 2 of the 

so other retainer is fitted to the guide protrusion 16. 
The other construction is the same as described 
above. 

The guide protrusion 16 can effectively prevent 
the relative angular displacement caused between 
55 the retainers R1, R2, whereby the coil springs 1 
can be prevented from bending and falling and 
held in the normal attitude. Consequently, the load 
applied to the counterpart by the coil springs 1 can 
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be stably maintained at a preselected value. 

Although the spring assembly of the invention 
is applied to that of the clutch type in the foregoing 
embodiments, it may be applied to the spring 
assembly of the brake type and the same effect 
can be achieved in the brake type spring assembly 
as in that of the clutch type. 

The foregoing disclosure and drawings are 
merely illustrative of the principles of the present 
invention and are not to be interpreted in a limiting 
sense. The only limitation is to be determined from 
the scope of the appended claims. 

Claims 

1. A spring assembly wherein a plurality of coil 
springs (1) are provided circumferentially on a 
generally ring-shaped spring retainer (R1, 
R2), characterized in that the spring retainer 
(R1 , R2) is formed from a synthetic resin ma - 
terial and a plurality of mounting protrusions 
(2) are circumferentially formed on an annular 
face of the spring retainer (R1 , R2) for mount - 
ing the coil springs (1 ) respectively. 

2. A spring assembly wherein a plurality of coil 
springs (1) are provided between a pair of 
generally ring - shaped first and second spring 
retainers (R1, R2), characterized in that the 
spring retainers (R1 , R2) are formed integrally 
from a synthetic resin material, that the spring 
retainers (R1 , R2) have a plurality of mounting 
protrusions (2) formed on annular faces thereof 
facing each other and a plurality of guide pro- 
trusions (T) formed on the annular faces 
thereof so as to correspond to the mounting 
protrusions (2), and that the coil springs (1) 
has one ends mounted on the mounting pro - 
trusions (2) of either spring retainer (R1, R2) 
and the other ends fitted to the guide protru - 
sions (T) of the other spring retainer (R1 , R2) 
respectively. 



engaged with the angular displacement pre- 
venting projections (11, 12) of the other spring 
retainer (R1, R2) when an angular displace- 
ment occurs between the spring retainers (R1 , 
R2). 

A spring assembly according to claim 1, 2 or 
3, characterized in that walls (14) are formed 
so as to surround the mounting protrusions (2) 
respectively. 

A spring assembly according to claim 1, 2 or 
3. characterized in that each mounting protru - 
sion (2) is formed into a generally cylindrical 
shape and that the end of each coil spring (1 ) 
can be press fitted to the outer periphery of 
each mounting protrusion (2). 



3. A spring assembly wherein a plurality of coil 
springs (1) are provided between a pair of 45 
generally ring-shaped first and second spring 
retainers (R1, R2), characterized in that the 
spring retainers (R1, R2) are formed integrally 
from a synthetic resin material, that the spring 
retainers (R1, R2) have a plurality of mounting 50 
protrusions (2) integrally formed on annular 
faces thereof facing each other, that the spring 
retainers (R1 , R2) have angular displacement 
preventing projections (11 ,12) extending in - 
tegrally from the respective spring retainers 55 
(R1 , R2) so as to face one another so that the 
angular displacement preventing projections 
(11, 12) of either spring retainer (R1, R2) are 
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